The paper analyzes the long term dynamics of the relationship between the competitiveness and the unemployment in the Eurozone, with the emphasis on the "North" and "South" differences. Using the productivity per person as a proxy for competitiveness, it shows both the differences between the North and South of the Eurozone and the differences between the pre-crisis and crisis periods in both areas. Moreover, it demonstrates that the relationship between the competitiveness and unemployment is negative in the North and undetectable in the most of the South. These results indicate that the recent gains in competitiveness can be preserved -and even perhaps extended -without the negative impact on employment. Indeed, in this context the structural reforms are the key.
Introduction
The long term dynamics of the relationship between the competitiveness and the unemployment in the Eurozone, with the emphasis on the North -South differences, is analyzed.
It is today commonly recognized that the restoration (and in fact the improvement) of the competitiveness among the Eurozone members on the Mediterranean littoral is the key for the restoration of the economic health of those countries. And, indeed, the reduction of the unemployment (from its current unprecedented heights) is necessary to restore the political stability which in turn should lead to a restoration of hope and believe in the future prosperity of the common European project.
The effort to restore and improve the competitiveness implies the improvement of the unit labor costs which in turn requires a higher productivity (statistically, the reduction of the wage bill as the share of GDP, measured macroeconomically). On the macroeconomic scale, the productivity can rise, rising the GDP and hence lowering the unit labor costs (ULC) independently on the employment level. Alternatively, the elimination of the low productivity activities rises macro productivity (and reduces the ULC), but leads to the rise of the unemployment.
Distinguishing between these alternatives is important for the Eurozone's (and hence the EU's) future. The first case is, indeed, desirable. In contrast, the second case raises the question of a possible tradeoff between the competitiveness and a full employment in the absence of a possibility of currency devaluation -the tradeoff which threatens the Eurozone's cohesion and stability.
Part II discusses the relevant analytical modelling and reviews some of the existing literature on the relationship between the productivity, competitiveness and unemployment. Data and estimations are provided in Part III. Part IV then discusses the econometric results. Part V concludes.
Analytical Modelling
Looking at the recent data and using the conventional indicators of competitiveness (real exchange rates, unit labor costs, current account positions), one may argue that the competitiveness in the Eurozone improved, especially in the Mediterranean countries. However, the unemployment in the same countries remains stubbornly high. In fact, the casual look at the data for these countries suggests the negative correlation between the competitiveness and the unemployment after the onset of recession.
To determine the actual relationship between the competitiveness and employment dynamic in different parts of the Eurozone, we compared the dynamics of the labor productivity per person to the unemployment rate (data are available from the Eurostat). Following the analysis of di Mauro and Forster (2008) , the productivity may be considered a better measure of competitiveness compared to conventional indicators.
There is an extensive economic literature discussing the relationship between the dynamics of productivity and unemployment. (As examples, see Brauninger & Pannenberg, 2002; Blanchard, Solow, & Wilson, 1995; Gordon, 1995; Trehan, 2001) . The critical review is beyond the scope of this paper. However, it may be useful to mention the main ideas.
Theoretically (assuming the Cobb-Douglas type of the production relationship) an increase in productivity -i.e. an increase in the output per unit of labor -increases the marginal product of at least one, but possibly both, basic inputs (capital and labor). The impact on the employment (or, more precisely, the demand for labor) will then depend on the nature of productivity changes. In "corner" cases, if the change in productivity is entirely embedded in the increases of a marginal product of capital (with no change in the marginal product of labor), the capital will be substituted for labor in production. The demand for labor and hence the employment declines -i.e. the unemployment increases.
Conversely, if the increase in productivity is entirely embedded in the marginal product of labor, the labor will be substituted for capital and the demand for labor increases -i.e. the unemployment may decline.
The "corner" cases are, indeed, the borderline. In reality supported by the historical experience, the increases in productivity increase both marginal products. The actual impact on employment will then depend on the detailed nature of marginal product changes.
Moreover, one may argue that whatever is the mechanism (and results) described above, in a sufficiently long period increases in productivity increase income of factors of production which increases aggregate demand and (based on the historical experience) the demand for labor This dynamics will lead to an increase in employment -hence a lower unemployment -ceteris paribus, i.e. under stable labor supply conditions. However, the latter is unlikely to remain stable due to changing demographics, social and labor policies etc. which all influence the level and dynamics of reservation wages and hence the labor supply and observed unemployment.
To summarize at this point, the theoretical analysis postulates the increases in productivity can have positive, negative or neutral impacts on employment (and hence on the measured unemployment) depending on detailed circumstances of individual cases (countries).
In this paper we concentrate on the empirical analysis of the relationship between the productivity (measured as productivity per person working) and the unemployment in 12 Eurozone countries (11 founding members plus Greece). There are three questions to be answered. First is the nature of empirically observed relationship between the productivity as a proxy measure for competitiveness and the unemployment in individual countries. Second question is whether there is a difference in this relationship between the precrisis (1999: Q1-2009: Q1) and crisis (2009: Q2-2014: Q2) periods. And the third question is whether there is a difference between the Southern (basically the countries on the Mediterranean littoral plus Ireland) and Northern Eurozone members.
Data and Estimation
The relationship between the productivity per person (as the proxy for a measure of competitiveness) and the unemployment is estimated individually for the 12 Eurozone countries (11 original members and Greece). In reporting, these countries are divided into two groups: North, composed of Germany, Netherlands, Belgium, Luxembourg, France, Finland and Austria, and South, composed of Italy, Spain, Greece, Portugal and Ireland. The estimates for each country are then divided into two periods: the pre-crisis period 1999: Q1-2009: Q1 and the crisis period 2009: Q2-2014: Q2. (The last date is the last one for which the data were available at the time of estimation.) All data used were obtained from the Eurostat database.
All time series were tested for unit roots in both levels and first differences. The results (not reported here) rejected the unit roots hypothesis for first differences. For levels the results were mixed. This implies that the cointegration estimations would be questionable. (That was confirmed be preliminary tests, all of which rejected the cointegration hypothesis.) Because of the ex ante unclear direction of causality, the VAR approach was considered. However, given the quarterly data frequency the contemporaneous effects cannot be excluded, which implies infeasibility of the VAR approach. Therefore, the SUR (seemingly unrelated regression) approach was selected.
Two equations (1 and 2 below) were estimated by SUR for each country and for both pre-crisis and crisis periods.
Number of lags was determined by Akaike and Schwartz criteria. Estimations were made in first differences and results are reported in Tables 1-4 (in the Appendix). The coefficients of explanatory variables were summarized by using the SUMMARIZE instruction in the RATS software. Statistically significant coefficients are printed in bold.
Results
Tables 1 and 2 report the estimates (numbers in parenthesis are the relevant t-statistics) for the South and North respectively for the pre-crisis period 1999: Q1-2009: Q1. For the South estimates show a positive relationship between the productivity and unemployment for Spain (positive estimated coefficient indicates that the increase in productivity increases unemployment) and a negative one for Italy (negative estimated coefficient indicates that the increase in productivity reduces unemployment). In the case of Ireland it is indicated that an increase in unemployment tends to increase the productivity (the relevant coefficient is positive). The constants then indicate whether the underlying productivity and/or unemployment dynamics tend to accelerate (Portugal) or decelerate (Italy). (Remember, estimates are made in first differences.) As far as the North is concerned, reductions in unemployment tend to increase the productivity in all countries except the Belgium and Austria. Perhaps more importantly. the increases in productivity tended to reduce unemployment in Netherlands, France, Finland and Austria. Netherlands displays an increasing unemployment trend, albeit marginally.
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International Journal of Economics and Finance Vol. 7, No. 4; 2015 The comparison between the North and South indicates the divergent dynamics even in the pre-crisis period. The negative relationships between the productivity and unemployment (in either direction) indicates a capacity for a "positive circle' -increases in productivity (i.e. the competitiveness) reduce unemployment and declining unemployment enhances competitiveness. This relationship seemed to be common in the North but is basically missing in the South -except in Italy. Indeed, it might contribute to a different impact of the globalization phenomena on North and South, observable even in the pre-crisis period. Tables 3 and 4 provide estimated results for the South and North respectively for the crisis period 2009: Q2-2014: Q2. Positive relationship between the unemployment and productivity (i.e. an increase in unemployment increases productivity) is indicated for Portugal and Spain. However, both Spain and Italy display an increase in secular productivity trends. For the rest of the "South" countries there appear to be no statistically significant relationship between the productivity and unemployment in the crisis period.
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International Journal of Economics and Finance Vol. 7, No. 4; 2015 In the North (Table 4 ) the reduction in unemployment increases productivity (i.e. the estimated coefficient has a statistically significant negative sign) in Luxembourg, Germany, France and Finland, whereas an increase in productivity reduces unemployment in Germany, France and Finland. No statistically significant relationship between these two variables was detected in Netherlands and Belgium. Austria, where an increase in unemployment indicate an increase in productivity (statistically significant positive coefficient) appears to be the Northern outlier. The estimated results indicate that divergent tendencies between the North and South, detected in the pre-crisis period, continued in the crisis period. The North (except Austria) appears to ride off the impact of the recession more successfully than South. A positive relationship between the unemployment and productivity in Portugal and Spain in the crisis period indicates that an observed improvement in competitiveness in those two countries was achieved via a liquidation of marginal low productivity activities -which would explain both a rise in the unemployment and an increase in the productivity on a macroeconomic scale.
Conclusion
Estimates presented above confirm the existence of rising divergences between the Eurozone's North and South. Indeed, if not addressed, these divergences make a stabilization oriented monetary policy increasingly difficult and may present the greatest danger to the cohesion and perhaps the existence of the Eurozone itself.
However, our analysis indicates some silver linings. The negative relationship between the productivity (the proxy for the competitiveness) and unemployment, observed in the majority of Northern countries (including France, which some today call "the sick man of Europe") indicate that those countries may be well positioned in the future globalized world economy.
Second, the lack of observable relationship between the competitiveness proxied by the productivity and the unemployment in most of Southern countries (except Portugal and Spain) indicate that their recent gains in competitiveness can be preserved -and even perhaps extended -without the negative impact on employment.
Indeed, in this context the structural reforms are the key. Their successful implementation requires a cooperation between the EU and national authorities. Eurozone and the whole EU have a future -but it must be worked on.
